We would like to thank Jon Brock for his letter (1) highlighting the importance of delineating causal links between brain connectivity and cognitive function in children with autism spectrum disorders (ASDs). In particular, Brock discusses the challenge of identifying meaningful links between brain connectivity and cognition given the complexity of brain systems and the heterogeneity of behavioral characteristics associated with ASD. We agree that further studies are required to clarify the nature of these brainbehavior relationships in individuals with ASD using targeted functional MRI task paradigms and behavioral measures to further assess reward attribution to speech. Given that brain connections are built and modified throughout development (2), longitudinal studies of children with ASD will also be necessary to better understand the ontogeny of these neural systems. Our current work sheds new light on these issues.
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Despite the heterogeneity of symptom presentation and severity in individuals with ASD, speech-related impairments represent a surprisingly common element within this population (3) . A goal of our research is to understand the neurobiological bases of speech perception impairments in children with ASD. Our recent publication shows that voice-selective regions of the superior temporal cortex exhibit weak functional connectivity with the reward circuit and amygdala in children with ASD (4). Importantly, our results demonstrate behavioral and neuroanatomical specificity: connectivity between voice-selective cortex and the reward pathway predicted social communication abilities in children with ASD but failed to predict scores on standardized measures of language abilities in these individuals. Moreover, the brain connectivity analysis that we performed examined functional relationships between the posterior superior temporal sulcus and every other voxel in the brain, and group differences were restricted almost entirely to structures of the reward pathway and amygdala, providing a high level of anatomical specificity.
From one perspective, our results may be surprising: speech is typically considered within the context of auditory and language processes, and scientific evidence supporting its role as a rewarding stimulus is relatively sparse. Nevertheless, there is ample anatomical and physiological evidence supporting structural and functional links between auditory structures of the superior temporal cortex and the dopaminergic reward pathway. Moreover, functional MRI research has shown that pleasurable sounds activate the reward pathway (5), and recently it was shown that these sounds increase functional connectivity between the superior temporal cortex and the nucleus accumbens (6), a key node of the reward pathway. We argue that a renewed focus on brain systems that facilitate attention to the human voice, particularly as they relate to motivational and emotional processes, will provide critical new knowledge regarding the biological bases of pervasive social communication deficits in children with ASD. The results of our current work represent an important first step toward characterizing intrinsic functional brain organization underlying these core features of autism.
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